A key to the prevention of childhood cancer is the control of carcinogens to which children are exposed. The first step in this process is to identify those chemicals that are likely to cause cancer in children. The best way to identify carcinogens, today, is the use of the rodent lifetime cancer test-the bioassay. The test has vocal critics, but is adequately reliable if properly used. Perhaps the major criticism concerns the use of the maximum tolerated dose as the highest dose tested. Critics claim that this dose causes cellular killing. The resultant cellular proliferation "fixes" preexisting mutations that can lead to cancer. This occurs but in a small fraction of the tests, and the high dose is necessary to achieve statistical sensitivity. All 173-175 (1995) 
The watchword is that prevention is the key to good health and to a smaller national health bill. It also is the key to protecting children from cancer.
The incidence of childhood cancer is rising while the death rate is decreasing. Unlike most adult cancer, much of childhood cancer is fortunately curable, but at a terrible cost in dollars ($100,000s plus) and great pain and suffering.
If the causes of childhood cancer can be identified and then controlled, cancer can often be prevented rather than treated.
Can we use laboratory animal tests to predict that a chemical will cause cancer in an exposed human? This is particularly important because animal tests offer the only realistic opportunity to detect carcinogenic chemicals before people are exposed to them. This concept is the basis for the 1976 Toxic Substances Control Act (TOSCA). But today it is being severely challenged by everybody from Ames and Ableson to The New York Times. I am particularly distressed by the Times.
Let me, at the outset, make two points. First, predictions of human health effects from laboratory animal tests are not perfect. But I know of no biological system that achieves perfection. Prediction of rat or mouse carcinogenicity from results in the other species is greater than 80% (1). Second, there is no other method available today that can predict, with precision, carcinogenic effects before they occur in the population.
In general there are three ways to predict human carcinogenicity for a new chemical. First is structure-activity relationships. These There are an increasing number of cases in which laboratory animal carcinogenicity studies have predicted human carcinogenicity before the fact. These include 4-aminobiphenyl, DES, mustard gas, bis-(chloromethyl) ether, estrogens, and vinyl chloride. Recent evidence now suggests that 1,3-butadiene, formaldehyde, 2,3,7,8-tetrachlorodibenzo-p-dioxin, and dioxin also cause cancer in exposed people. Of long-term importance is the confirmation that dioxin is a human carcinogen at extremely low concentrations (11) . The past regulatory response was that greatly limited dioxin contamination now seems appropriate. Old evidence, more recently unearthed, adds asbestos to that list. In the discovery process in the asbestos lawsuits, it was revealed that scientists at the Trudeau laboratory at Saranac Lake had, in 1942, shown that asbestos causes lung cancer in mice (12) . But the industrial sponsors of that research prevented that information from becoming public. Remember that Doll published his epic paper in 1955 (13) . Would this have made any difference? Actually, the Saranac Lake results were discussed at a closed seminar in 1952, which may have lead to Doll's paper.
It has been claimed that regulatory agencies over-respond to reports of rodent carcinogenesis and try to ban any chemical so implicated. Fortunately, the Congressional Office of Technology Assessment studied that claim (14) . They found that most known rodent carcinogens were not regulated. The report found many regulatory gaps in which many if not most rodent carcinogens were not regulated and few if any were banned.
The most common assumption is that all widely used chemicals and processes have undergone thorough testing. It is not well known that, in fact, a rather small fraction of common chemicals, including food additives, cosmetics, medicines, agricultural chemicals, industrial and other chemicals have been properly tested for carcinogenicity. Another NAS NRC report on toxicity testing estimated that only about 10% of pesticides, 5% of food additives, 18% of medicines, and a low percent of high-volume chemicals had been tested adequately so that a complete hazard assessment was possible (15 (VC) were to be strictly regulated (17) . They predicted economic disaster, the loss of 1.7 to 2.2 million jobs, and a decrease of $65 to 90 billion in the GNP. Yet after VC regulation, there was little impact on the VC or any other industry. Enclosing the production process was costly, but the saving of 5 to 10% of the VC production paid for the effort. And the company that developed the process made money by licensing it. Remember also that the entire asbestos industry was destroyed because of its failure to protect its workers and its repeated denial of health hazards.
Economic progress is necessary and must be supported and protected. At the same time, care must be used to ensure that the chemicals and processes used do not endanger the health of the workers or the general population. To protect these people and their children, those few critical toxic chemicals and processes must be identified, first by animal tests and if necessary also by epidemiological studies. This information can then be used to devise sensible regulations to protect the people. This is not banning; there are many techniques of risk management such as various restrictions limiting use or by labeling.
Winston Churchill described democracy as a flawed system, yet the very best we had, much better than other systems. Much the same can be said of long-term laboratory animal testing for carcinogen identification, only I do not believe that it is badly flawed. It is a biological system, and like all biological systems, it is not perfect. It does give important informationinformation that, if used wisely, can prevent the exposure of people to carcinogens, eliminate some disease, and save lives. And there is no alternative.
